The past decade has witnessed discussions on various options to overcome groundwater depletion, such as rainwater harvesting (RWH) and 'artificial recharge' methods. This paper addresses law and policy issues relating to managed aquifer recharge (MAR). Based on an analysis of the National Water Policy of India and water polices and laws of the Indian states, a concrete case study, namely Chennai metropolitan area, has been studied in detail. The city of Chennai and the State of Tamil Nadu provide a favorable atmosphere for groundwater recharge, making, e.g. RWH mandatory.
INTRODUCTION
Highly variable rainfall over time and space and a growing population has driven India's society to depend increasingly on groundwater and its use has dramatically increased over the last 60 years, rising from 10 to 20 km 3 before 1950 to 240-260 km 3 in 2010, to a large extent for irrigation (Shah ) . Around 85% of drinking water supplies depend on groundwater, which is an even more important source of water during failures of monsoon; failures occur regularly (Kumar et al. ) . Furthermore, it is projected that by 2030 around 60% of the groundwater sources will be in a critical state of degradation (World Bank ).
The past decade has witnessed the discussions on various options to overcome the difficulties posed by groundwater depletion. A possible solution is its replenishment of groundwater by managed aquifer recharge (MAR).
This is a holistic approach, which includes all types of groundwater recharge programs to increase water availability by generating water supplies from sources which may otherwise be wasted (Gale et al. ; Sharma ) .
According to Oaksford () The situation of the Tamil Nadu State is exemplary for the implementation problems of the National Water Policy, which results in a gap between laws and policies. covered by surface sources. To a smaller extent groundwater sources are used and recently also two desalination plants have been installed. In addition, treated wastewater is provided to industry. An overview of the present water supply sources can be seen in Table 3 and Figure 1 . 
LAWS AND POLICIES RELEVANT FOR MAR

Municipal policies and laws
The role of MAR
As follows from Table 3 , over 90% of the water supply of Chennai comes from reservoirs, some at considerable distances, as illustrated in Figure 1 . These surface sources are dependent on the monsoon rains. If the reservoirs are empty then groundwater should be available to cover the resulting gap. However, owing to the exploitation of groundwater (mostly for irrigation), the contribution of groundwater to the water supply of Chennai has decreased.
For instance, on 13 March 2013 (during the summer season, from March to June), the share of groundwater fell to 1% (Table 3) . Further, intrusion of sea water forces to reduce groundwater extraction close to the coast (e.g. Minjur well field; CMWSSB ). This shows the vulnerability of the Chennai water supply.
MAR is considered as a measure to increase the groundwater level and to mitigate the seawater intrusion.
Besides recharge by RWH, the rivers flowing north Table 4 demonstrate that infiltration ponds are cost-effective.
DISCUSSION: THE GAP BETWEEN LAW AND POLICY
In Chennai, groundwater has been a source of water, which was used during the regular droughts, when less surface water was available. The peri-urban villages depend completely on groundwater. However, agriculture and industry have been heavy water users overexploiting groundwater, which is evident from the lower water table and the intrusion of sea water. This situation threatens drinking water security for the citizens of Chennai, and more effective legal instruments would be needed to manage groundwater. Thereby, technical groundwater Appreciating the essential role of rural landowners, whose land may be used for MAR structures, in such a groundwater act the role of local self government must be enhanced and participation of farmers in MAR decisions should be facilitated by the law. Local self government may be given autonomy to implement MAR based on scientific and technical feasibilities (environmental impact assessment), and taking note of water requirement. Also land use may be integrated with water use, and land utility permissions must be accorded after taking note of water requirements, pollution and recharge possibilities.
